Extreme cytotoxicity and susceptibility to hprt mutagenesis in Ku-deficient xrs-6 cells treated with bleomycin in plateau phase.
In an attempt to determine the possible role of Ku-dependent end joining in mutagenesis resulting from DNA double-strand breaks, mutations induced by bleomycin at the hprt locus in plateau phase normal CHO-K1 and Ku-deficient xrs-6 cells were examined. Plateau phase xrs-6 cells were 500-fold more sensitive to chronic bleomycin treatment than were CHO-K1 cells. XRCC4-deficient XR-1 cells were approximately 100-fold and DNA-PKcs-deficient XR-C1 and V-3 cells 15- to 30-fold more sensitive than CHO-K1 cells. These hypersensitivities are much greater than those previously reported for acute treatments with bleomycin or ionizing radiation. While the induced mutation frequencies at comparable levels of survival were slightly lower in xrs-6 cells, mutations were induced by bleomycin at much lower concentrations in xrs-6 than in CHO-K1 cells. For both cell lines bleomycin treatment resulted in a marked increase in the incidence of complete hprt deletions, while point mutations in hprt cDNA were rare. The results suggest that bleomycin-induced double-strand breaks tend to generate very large deletions in both cell lines and that this effect occurs at much lower levels of double-strand breaks in Ku-deficient than in normal cells.